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Over the past decade, initiatives to fund the development of e-learning content for academic programs 
have been implemented in various countries. However, many of these e~leaming projects quietly disappeared 
after funding ran out, since they were not built for sustainability. In this paper, we propose a strategy to achieve 
better sustainability and longevity of e-Iearning content. The strategy builds on the experience of GITI'A, a 
large multilingual e-learning project that originally started out in Switzerland. The strategy encompasses four 
elements: quality content with a modular structure and a common pedagogical model; a technical framework 
that allows direct translation of pedagogy into content and that alleviates maintenance; an open content 
strategy that allows publication of content as open educational resources (OER) and thus helps to attract a 
larger user base; and an organizational structure that is independentfrom the original project consortium and 
thus allows enlargement of the author base. 
Au cours de la derniere decennie, plusieurs pays ont mis en <Euvre des initiatives visant it financer 
l'elaboration de contenus d'apprentissage en ligne, aux fins des programmes universitaires. Toutefois, 
plusieurs projets d' apprentissage en ligne sont disparus sans vagues apres l' epuisement des fonds, car its 
n 'etaient pas con~us pour durer. Le present article expose une strategie permettant de prolonger la durabilite 
et la longevite des contenus d'apprentissage en ligne. La strategie repose sur I 'experience de GIITA, un vaste 
projet d' apprentissage en ligne multilingue qui est ne en Suisse. La strategie englobe quatre etements " un 
contenu de qualite avec une structure modulaire et un modele pedagogique commun; un cadre technique qui 
permet un transfert direct de la pedagogie dans le contenu et qui allege la tenue Cl jour; une strategie de 
contenu ouvert qui permet la publication du contenu comme des ressources educatives ouvertes (REO) et, 
par consequent, attire un plus grand nombre d'utilisateurs; et enfin, une structure organisationneile qui est 
independante du consortium de projet original et qui permet ainsi d'elargir le groupe d'auteurs. 
1. Introduction 
Over the past decade, programs to fund the 
development of e-Iearning content in higher educa-
tion institutions have been implemented in various 
countries. Examples of such programs include an 
initiative called Jorum [forum 2009], funded by the 
Joint Information Systems Committee (nSC) in 
Britain [fISC 2009]; the program "New Media in 
Education," funded by BMBF, the Federal Ministry 
of Education and Research in Germany [BMBF 
2009]; and the Swiss Virtual Campus (SVC) pro-
gram in Switzerland [SVC 2009]. Common to all 
these programs was the objective to promote the 
use of new media and information technology in 
teaching and learning, and the creation of synergies 
through reuse of teaching materials. Typically, 
projects funded under these programs were 
required to consist of several networked partner 
groups, preferably at different higher education 
institutions. Of course, the idea of sharing educa-
tional materials had already developed before the 
advent of special national funding initiatives. The 
Core Curriculum in GIScience of the U.S. National 
Center for Geographic Information and Analysis 
[NCGIA 2009; Kemp and Goodchild 1991; Kemp 
1997] provides an early example of a set of learn-
ing materials that was developed by a diverse group 
of academics within North America, and that is 
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freely available over the internet. While this core 
curriculum was highly influential in the 1990s, 
acknowledged by the wide-spread use of NCGIA 
materials that can be revealed by web searches, it 
has since suffered from a lack of maintenance and 
consequently lost its original importance. Within 
Europe, initiatives to jointly develop resources to be 
used across national and linguistic borders include 
UNIGIS [UNIGIS 2009], which provides access to 
modular materials suitable for use in distance learn-
ing courses with 'local' support. These materials are 
provided to registered students at UNIGIS partner 
institutions that are responsible both for the award-
ing of a degree and revenue generation within the 
UNIGIS network. 
Over the years, the above initiatives have fund-
ed hundreds of e-Iearning projects across many 
academic disciplines. The Swiss Virtual Campus 
program alone funded more than 80 projects in the 
years 2000 to 2008, in a small country like 
Switzerland [SVC 2009]. The funding agencies 
claim success stories for many of the projects. Yet it 
is known that many projects quietly disappeared 
after funding stopped, and exorbitant expectations 
that were raised in the hype over e-Iearning in the 
early years had to be corrected [CETIS 2004]. From 
the initial expectation of the late 1990s that e-Iearn-
ing would provide a means for funding agencies to 
reduce costs, a more realistic realization of the high 
cost of developing quality e-Iearning material and 
its positioning within traditional higher education 
curricula has developed. High costs lead in turn to 
stronger demands from funding agencies for guar-
antees of future maintenance and use of materials. 
Sustainability and longevity of e-learning content 
and infrastructure is definitely an issue, not only in 
the eyes of funding agencies but also from the per-
spective of those who are using e-learning 
resources in teaching. 
In this paper, we will explore the question of 
how sustainability of e-Iealning programs may be 
achieved. We will base our discussion on the exam-
ple of the e-learning project GITTA (Geographic 
Information Technology Training Alliance) [GIITA 
2009], a networked, multi-lingual project among 
ten groups in several GIScience-related disciplines 
at seven partner universities in Switzerland. The pro-
ject's mission is to develop and deliver e-1earning 
content for integration into higher education curricu-
la in GIScience, preferably in blended learning mode 
[The eLearning Guild 2007]. Recently, GITTA has 
been one of three recipients of the Medida Prix 2008, 
the largest award for new educational media in 
Europe, endowed with a total of EUR$lOOK. Our 
paper has two objectives: 1) identifying key success 
factors in achieving sustainability in e-Iearning, and 
2) proposing the strategy chosen in the GITTA 
project as a possible approach to achieve improved 
sustainability of e-Iearning programs. 
The paper is structured as follows. We will first 
present a strategy for achieving sustainability in e-
learning, consisting of four elements. We will then 
present and discuss these four elements, each in a 
separate section. A discussion and conclusions will 
end the paper. 
2. Sustainability in e-Learning 
2.1 What does Sustainability Entail? 
The adjective "sustainable," from which the 
noun "sustainability" derives, is defined in the 
Oxford English Dictionary as "capable of being 
maintained at a certain rate or level." In the context 
of e-Iearning, this translates to maintaining the long 
life and quality of e-Ieaming resources within the 
given budgetary, staffing, time, and technical con-
straints. But what exactly does that entail in the 
environment of e-Iearning? What resources are 
concerned? 
Clearly, sustain ability in e-Iearning requires 
content that is actually used. Developing high quali-
ty e-Iearning content is very expensive, considering 
that good content should be highly interactive and 
subjected to iterative testing cycles to ensure that 
learners can adequately receive it with minimal 
assistance from instructors [Rartan 2000; Schone 
2007]. Since high costs are involved, ideally 
'proven' content should remain unchanged as long 
as possible. However, this objective is in conflict 
with the fact that geographic information science 
and technology (GIST) is a field under constant, and 
sometimes rapid, evolution, requiring regular 
updates of learning materials. A suitable sustain-
ability strategy would therefore need to somehow 
optimize and balance these two conflicting aims. 
Furthermore, the content has to be presented to stu-
dents with a sound pedagogical approach that is 
coherent across different units of a course. 
Sustainability also entails a technical infrastruc-
ture that is directly tied to the pedagogical approach, 
is scalable, extensible, inter-operable, and capable of 
supporting different versions of the same learning 
objects. The first requirement allows authors to eas-
ily develop learning materials that coherently trans-
late the pedagogical approach into digital media. 
Scalability and extensibility mean that the infra-
structure is capable of supporting a growing number 
of users and modifications to the content structure. 
pedagogical approach, or new software versions, 
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respectively. Interoperability is key in e-Iearning, 
as users cannot be expected to be constrained to 
certain web or learning platforms [Purves et al. 
2005]. Finally, content often exists in different ver-
sions, for instance in different languages or in con-
cise vs. extended versions. All of these requirements 
should be satisfied by the technical infrastructure in 
order to ensure sustainability. 
Finally, sustain ability in the e-Iearning context 
entails a sound organization and legal structure that 
is built to survive changing internal factors such as 
changes of key project staff members, as well as 
changing external factors such as the end of funding 
or new regulations in the institutions involved. 
2.2 A Strategy for Sustainability 
in e-Learning 
The above aspects of sustainability in e-leaming 
are by no means specific to education in GIST, 
except perhaps the half-life of GI-related content, 
which is shorter than in many other areas. 
However, it is our belief that issues of sustainabili-
ty have not received sufficient attention so far. 
Thus, we propose the approach developed in 
GITTA as a strategy for achieving a longer life for 
e-Iearning projects. This sustainability strategy 
builds on four strategic elements:! 
1. Comprehensive quality-controlled modular 
content. 
2. Flexible platform-independent technical 
framework. 
3. Open content strategy. 
4. Solid organizational structure. 
This strategy addresses the key factors that we 
have outlined above. Its elements will be discussed 
in more detail in the following sections. 
3. GITTA Content 
3.1 Scope and Organization 
GITTA covers a wide scope of topics in GI sci-
ence and technology. Over 40 lessons exist today, 
grouped into thematic modules. These modules 
focus on conveying theoretical and technical con-
cepts. Six theory modules exist (Figure 1), organized 
into a basic and an intermediate level, depending on 
the level of complexity of the concepts presented. 
1. GI-Systems: On the basic level this module 
offers an initial introduction to GIST. It shows 
what a GIS is and what it can do, using various 
application examples. It also reviews the typical 
functionality of a GIS and provides information 
about existing commercial products and their 
areas of application. On the intermediate level 
two lessons exist on spatial partitioning and 
indexing, as well as on spatial data compression. 
2. Data Capture: The Data Capture module intro-
duces students to sources of geographic data 
and to the broad process of digital capture and 
data pre-processing. It focuses on selected 
methodologies for capturing relevant geo-
graphic data and is structured into the following 
content: overview of sources, primary sources, 
derived sources, and metadata quality. 
3. Database Systems: This module introduces the 
concepts and architectures associated with 
databases. Specific terms are discussed and the 
characteristics of the database approach in 
GIST are compared to other systems. The fun-
damentals of database architecture are fol-
lowed by an explanation of conceptual and 
logical data modeling and an introduction to 
the Structured Query Language (SQL). 
4. Spatial Modeling: This module presents the 
main concepts - projections, location, and 
topology - that drive the modeling of the geo-
graphic space. It gives an overview of spatial 
modeling processes, using regularly and irregu-
larly distributed observation units (field vs. enti-
ties, raster vs. vector models). Furthermore the 
properties of spatial infonnation are analyzed 
from the perspective of measurement scale and 
origin (measured, derived, or interpreted). 
5. Spatial Analysis: The main goal of this module 
is to provide the technical knowledge required 
for the development of analytical GIS applica-
tions. Lessons include fundamentals and tech-
niques for dealing with continuous and dis-
crete spatial variables, spatial queries, terrain 
analysis, suitability analysis, and accessibility 
analysis. These topics are dealt with on the basic 
level and later refined at the intermediate level. 
6. Data Presentation: The basic module 
describes the history and use of maps while 
introducing the different map types available. 
Its emphasis is on topographical cartography 
and the components required for map develop-
ment, including graphical design and legibility 
rules. A further focus is placed on cartographic 
generalization concepts, procedures, and meth-
ods. In lessons at the intermediate level, the-
matic map design as well as mapping with a 
GIS and cartographic software are discussed. 
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Every theory module contains between 4 and 
13 lessons, including basic and intermediate level 
lessons. Every lesson accounts for 2 to 3 hours of 
learning time for the student. The total amount of 
work for all of the lessons provided corresponds to 
about 15 credit points in ECTS (European Credit 
Transfer System, where 1 credit point corresponds 
to 25-30 hours of work). 
Besides the theory modules, 6 case studies 
(Figure 1) have been created in which students are 
confronted with realistic sample cases that are rele-
vant to the practice of GIST. In these case studies, 
the students are trained in practical problem-solv-
ing skills [Niederhuber et al 2005]. In each case 
study, a description of the assignment and original 
data material is provided. The student is then 
expected to develop solutions for the assignment 
using GIS tools. For example, the assignment of 
one case study consists of modeling the potential 
habitat of given animal species for a study area, 
using methods of GIS-based multi-criteria analysis. 
It usually takes the student around 30 hours to solve 
such a case study, roughly equivalent to a small 
term project. In a typical pedagogical setting, the 
student is expected to solve the assignment largely 
independently, but a teaching assistant will be 
available to provide assistance either through elec-
tronic communication in a learning management 
system eLMS) or face-to-face. 
3.2 Languages 
Owing to the multilingual background of the 
original GITTA consortium, which comprised insti-
tutes in the German, French and Italian speaking 
parts of Switzerland, content is available in differ-
ent languages. On the basic level, lessons and case 
studies are available in German or French and partly 
Figure 1: Thematic scope and organization of GITTA 
content: theory modules (white) and case studies (dark). 
in English. Lessons on the intermediate level are 
offered in English only. Although some lessons 
would still have to be translated to additionallan-
guages, GITTA is a perfect candidate for being 
used in international curricula, in contrast to other 
unilingual e-Ieaming projects. As should become 
apparent in the next section, the technical infra-
structure has been designed such that it can support 
different language versions and facilitate translation 
to additiona1languages. 
3.3 Pedagogical Approach 
As mentioned, the original project consortium 
consisted of ten groups at seven different universities 
in Switzerland, spread across several disciplines. 
The main motivation was to exploit synergies in 
teaching across GIST-related disciplines and 
improve the quality of GIST courses within each 
partner institute. Over time, nearly 40 authors and 
contributors created the lessons and case studies 
described above. Obviously, when such a large num-
ber of authors are involved, measures must be taken 
to ensure that complexity can be managed. First, the 
overall pedagogical design had to be highly modular, 
allowing multiple authors to develop content con-
currently, yet largely independently, in different 
languages. Second, a common pedagogical structure 
had to be found for lessons and case studies. 
The solution found in GITTA is pragmatic and 
simple, yet effective. In order to meet the first of 
the above requirements, flexibility, the content was 
organized as a pool of lessons and case studies 
rather than as a closed, static course that follows a 
fixed order. Thus, the lessons and case studies form 
the key elements of curriculum integration, and 
these elements are used to build individual courses. 
The choice and order of lessons used for a pruticu-
lar course then depends on the needs of the teacher 
who assembles lessons to build his/her own course. 
To embed lessons or case studies into a particular 
course or curriculum, all that is needed is a link to 
the required lesson or the import of an IMS or 
SCORM package [lMS 2004; SCORM 2004] into a 
learning management system (LMS) such as 
Blackboard, Moodle, or OLAT. Sample scenarios 
of curriculum integration of GITTA content are 
provided on the project website [GIITA 2009]. 
In order to satisfy the second requirement 
regarding the pedagogical design, a common peda-
gogical structure was defined for lessons (Figure 
2). Levels (basic, intermediate) and thematic mod-
ules as described above provide the overall struc-
ture that embeds lessons. Each lesson then consists 
of different units, which are based on an adapted 
version of the e-leaming model called ECLASS 
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(Entry, Clarify, Look, Act, Self-assess, Summary), 
originally developed by Gerson [2000]. This 
model, based on practical experience of the original 
author, mainly builds on constructivist learning 
assumptions [Jonassen and Land 2000], and inte-
grates elements of the design of learning sequences 
[Horton 2000]. Of the various possibilities for 
learning sequences reviewed by Horton [2000], 
this model prevailed for its simplicity and flexibil-
ity, criteria that are important when dealing with 
many authors in a consortium. 
The ECLASS model provides a pedagogical 
structure that contains crucial learning elements 
[Fisler and Bleisch 2006]: 
Entry gives students an overview of what can 
be learned. 
Clarify forms the bridge between the general 
concept (scenario or context) and the specific 
details taught. 
Look provides the opportunity to review exam-
ples of what is being taught in the lesson or 
unit. 
Act lets students practice key concepts. Ideally, 
this is accomplished by providing interactive 
media like Flash or SVG animations. 
Self-Assessment lets students evaluate them-
selves on what they have learned, for instance 
through interactive multiple-choice tests with 
instant feedback. 
Summary recapitulates what has been taught in 
the lesson or unit. 
The original ECLASS model was slightly 
modified and additional elements such as glossary, 
bibliography and metadata were added to enable 
creation of a self-contained e-Iearning course. 
Furthermore, the three elements clarify, look and 
act together form a so-called 'learning object.' 
Clarify, look and act elements can be used in any 
order or even multiple times within a learning 
object. This allows the author to start with an exam-
ple (look), followed by the theory related to the 
example (clarify) or the other way round. Also the 
uncommon but sometimes successful approach is 
possible in which the student starts with a short 
exercise (act) and only after having tried out some 
solutions reads the theoretical background (clarify) 
and sees some real world examples (look). The 
ECLASS model is on the one hand flexible enough 
to represent different learning scenarios (e.g. as 
described in Horton [2000]) and meets the require-
ments of the creators of the e-Iearning lessons. On 
the other hand it ensures that the content complies 
with the defined pedagogical guidelines. 
Lesson (e.g. What is a GIS?) 
Unit (e.g, General Introduction) 
- Entry 
- Clarify 
~ Look 
- Act 
- Self-assessment 
- Summary 
Figure 2: Organization of GITTA content and ECLASS model. 
The above pedagogical guidelines have been 
mapped to an XML structure [Fisler and Bleisch 
2006] that allows an author to check if the peda-
gogical model has been used correctly. The details 
are explained in the next section. 
4. GITTA Technical Framework 
The technical framework forms the second ele-
ment of our sustainability strategy and consists of 
two elements. Content development is based on an 
XML framework called eLML (eLesson Markup 
Language). Content management involves server 
components for version management and rating of 
lessons and case studies. In this section, we will 
first introduce eLML, followed by a description of 
the components for content management. 
4.1 eLML - the eLesson 
Markup Language 
When the GITTA project stmted in 2001, no for-
mats, content standards, or learning management 
systems were available that could meet our needs. 
Within the Swiss Virtual Campus program, we 
learned from the difficulties of other concurrent proj-
ects that using proprietm)' formats and commercial 
LMS could be dangerous. These other projects were 
faced with vendors' decisions of stopping support of 
a particular format or drastically increasing rates for 
software licenses. An evaluation showed that at the 
time, rarely any LMS supported standardized import 
or export of content. Thus, content could not be eas-
ily transferred to another LMS. Additionally, the 
GITTA project consortium was heterogeneous and 
multilingual. Some mechanisms, pedagogical or 
113 
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technical guidelines, needed to be put in place to 
ensure that all content authors created consistent 
lessons with the same look and feel. 
eLML is a framework based on a XML Schema 
that was originally developed during the course of 
the GITTA project in response to the above observa-
tions and requirements [Fisler and Bleisch 2006]. It 
was documented for general use and published as an 
open source project under the General Public 
License (GPL) on Sourceforge.net in 2004. Since 
then a constantly growing number of projects and 
authors in Switzerland and other European countries 
started using eLML (e.g. Dykes [2008]). Since 2006 
eLML has been hosted and maintained by the 
Multimedia and E-Learning Services (MELS) at the 
University of Zurich and has become an independ-
ent and successful open source project in the field 
of content creation. For example, eLML won the 
Gold Award at the ISPRS conference in Beijing in 
2008 and was also one of the Medida Prix finalists 
in 2008. Here, we will only give a brief summary of 
the key features of eLML. A more in-depth descrip-
tion of eLML, with application examples and a com-
parison with other XML dialects for e-Iearning, is 
given in Fisler and Bleisch [2006]. Furthermore, the 
eLML web site [eLML 2009] provides resources such 
as the complete technical documentation, down-
loads, and links to other projects using eLML. 
~... .'''.,~ M:md-at:af'yeJ.e.ml:mt: 
~---------S Op1:km~ , ... m .... t 
""- ~ ... ,"'l."1 '''''o,,!,~~~I~J 
{~ 0Mtd .Ism. nquooc. 
-f /.i-'I;r WId elem_ choice 
.~:i:'f;;,;~,.;l 
'----------------_._--,,--------------' 
Figure 3: Structure of a lesson in eLML. 
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eLML and the ECLASS model introduced 
above are intimately related. eLML implements 
ECLASS in XML by offering XML tags that follow 
the content and structure of ECLASS. Besides the 
known elements of the ECLASS model, eLML 
contains additional elements such as glossary, bib-
liography, and metadata [Fisler and Bleisch 2006]. 
Hence, eLML offers all the necessary elements to 
develop e-learning lessons such that 1) content fol-
lows a consistent form across the entire course, and 
2) authors are provided with a guideline for structur-
ing lessons or case studies. Both of these conditions 
are absolutely crucial for content development and 
content maintainability in large networked academic 
multi-author projects such as GITTA. 
Figure 3 shows the structure of an eLML lesson. 
The elements of the ECLASS model compose the 
structure of the eLML lesson and its units. The first 
structural layer of a lesson always consists of an 
introduction (entry), the learning objectives of the 
lesson (goals), and the units contained in a lesson. 
Additionally, a lesson may contain a self-assessment 
section, a summary, a further reading section, glos-
sary, bibliography, and metadata (providing descrip-
tive information about the lesson such as author, 
technical requirements, estimated time needed for 
completion, etc.). 
The thematic units of a lesson may contain an 
entry section, the goals, a self-assessment and a fur-
ther reading section. They must contain at least one 
learning object (LO), composed of at least one clar-
ify, look or act section. Additional content elements 
are available for micro-structuring of content, such 
as tags for tables, lists, boxes or interactions like 
multimedia content or popups [Fisler and Bleisch 
2006]. 
eLML is now used bye-learning projects in a 
variety of non-technical disciplines, such as classi-
cal philology, law, or veterinary sciences. Content 
authors are thus most often not used to writing con-
tent in a markup language where content is essen-
tially 'programmed.' In order to help these authors, 
a web-based WYSIWYG XML editor named 
Firedocs was developed that is implemented as a 
Mozilla Firefox AddOn [eLML, 2008]. 
Lessons written in eLML (i.e. XML) must be 
transformed into a file type that makes it possible to 
display the content in commonly used web browsers 
or learning management systems. In this regard 
many options exist (Figure 4). Illustrated examples 
of output transformations are given in Fisler and 
Bleisch [2006]; eLML [2009] provides a complete 
list of supported output formats. Also, it is possible 
to create archiving formats such as !MS or SCORM 
content packages [lMS 2004; SCORM 2004], which 
can be imported into learning management systems 
GEOMATICA 
such as Moodle, Blackboard, or OLAT. Hence, 
platfonn independence is truly provided, so that 
GITTA content is potentially accessible to a large 
worldwide community. 
4.2 Content Management 
As mentioned above, content in GITTA is not 
directly embedded into an LMS. Instead, it is held 
as a pool of lessons and case studies, each of which 
are offered in XML as well as derived formats 
(Figure 4). With over 40 lessons and several case 
studies, many of which are in different languages, 
it is very easy to lose track. Hence, content is main-
tained on a content server that runs the open source 
Concurrent Versions System (CVS) [Vesperman 
2006]. It ensures that: 
All changes of a lesson or case study. are 
logged. 
• Multiple authors can edit and update the same 
lesson at the same time (CVS automatically 
checks for potential conflicts). 
• It is possible to revert to a prior state of the les-
son or case study (e.g. before an error was 
introduced). 
• GITTA staff can track changes made by an 
author. 
The GITTA website offers a web front-end to 
the content server, making it possible to access the 
latest version of individual lessons or case studies, 
either as XHTML or as content packages (IMS, 
SCORM) for integration in an LMS. 
In practical usage, a particular lesson can con-
ceivably exist in different versions that are all con-
currently used in teaching. For instance, the lesson 
"Introduction to Database Systems" exists in 
German, French, and English. Furthermore, a par-
ticular instructor who uses this lesson may decide 
to extend it, creating yet another version. Or a new 
version may be created simply by necessary content 
updates dictated by technological evolution. Again, a 
tool is needed to keep track of the actual usage of 
each version of each lesson or case study. For this 
purpose, we have recently implemented a simple 
version rating application that allows registered 
authors to rate lessons and case studies by stating 
why they use or don't use them. Through this anno-
tated frequency of usage, we are able to see which 
version(s) are becoming obsolete, in case different 
versions exist for the same lesson or case study. 
Rarely used or obsolete versions can then periodi-
cally be removed from the maintenance cycle. 
r--I\ eLML 
L---y' XSL Transformation 
Figure 4: Transformation of eLML documents into different output formats. 
5. GITTA Open Content 
Strategy 
Originally the GITTA consortium was planned 
as a closed organization, with the intention of shar-
ing content only among the seven participating 
Swiss universities. In early 2004 the consortium 
agreed on adopting an open content strategy and 
releasing GITTA content under the Creative 
Commons license [Creative Commons 2009]. The 
first lessons released as open content were eventual-
ly published on the GITTA web site in February 
2006. The transition from a closed internal project to 
an open content e-learning project required many 
changes and some of them were very labor intensive 
[Fisler and Weibel 2006]. Within a university it is 
legal to use and even alter copyright protected 
material from external sources, provided the source 
is mentioned, the course material is used internally, 
is accessible to internal students only, and not used 
for commercial purposes. But when access to the les-
sons is opened, the copyright holders of material 
used within the course (e.g. data, illustrations, pho-
tos, animations, citations etc.) must grant permission 
to publish their work as open content. Obtaining 
these publication authorizations or replacing mate-
rial where the request was declined was the most 
time-consuming task of the transition. Time was 
also needed to redesign the website, include the new 
copyright information on every lesson page, and 
clear legal issues. In retrospect, much time could 
have been saved if the open content strategy had 
been adopted from the very beginning of the project, 
by designing content such that preference is given to 
material released under a public license. However, 
open content and open educational resources (OER) 
were unheard of in 2001 when we started with the 
project. In fact, within the Swiss Virtual Campus 
initiative, our project was among the first to move 
from closed to open content. 
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So, why go through that extra trouble? First, 
releasing materials as OER made life a lot easier by 
simplifying legal matters between the consortium 
members as well as in communication with exter-
nal users. Second and more importantly, open con-
tent provided a major element of our strategy to 
achieve a long life for the materials created during 
the project phase. By publishing our content as 
OER we hope to create a 'GITTA Community' that 
will use and maintain the released lessons. As 
known from other community projects such as 
Wikipedia or the Apache Foundation, the creation 
of an 'open' community can be very successful and 
authors tend to participate actively with no finan-
cial reward for their work. It is possible that other 
universities or institutions will start using our con-
tent and find a lesson interesting, yet perhaps not 
complete or not up-to-date. If they decide to partici-
pate in the project and intend to join the community, 
such authors must submit a short application through 
a web form on the GITTA homepage, stating their 
professional background, level of knowledge of 
GIST, and motivation for participating, before get-
ting full access to the content repository server. An 
external person who is accepted as a content author 
will also become a member of the GITTA 
Association (see next section). 
In GITTA the so-called 'by-nc-sa' Creative 
Commons license states that a user is free to copy, 
modify, distribute, display, and use the lessons 
under the following conditions: 
1. Attribution (by): it must be apparent that the 
lessons used are part of the GITTA project. 
2. Non-Commercial (ne): only non-commercial 
use of the content is allowed. 
3. Derivatives: the user is allowed to create deriv-
atives of the GITTA lessons. 
4. Share Alike (sa): the created derivatives (e.g 
updated lessons, new lessons) must also be 
published 'under the same Creative Commons 
license ("by-ne-sa"). 
The first condition (Attribution) is obvious: 
since the partner institutions in GITTA spent a lot 
of time and matching funds to create the content, 
they also want to earn the credits for it. The second 
condition (Non-Commercial) was not defined by 
the GITTA cons0l1ium but is a restriction imposed 
by copyright-holders of material used by us. For 
instance, the Swiss national mapping agency 
Swisstopo did not permit the use of their maps and 
data for commercial purposes. The idea behind 
allowing the creation of derivatives (third point) 
was already described above. The fourth restriction 
(Share Alike) prevents someone who is creating 
derivatives from publishing these derivatives under 
a closed license. It ensures that these new deriva-
tives are also accessible as open content (otherwise 
the GITTA Community would no longer have 
access to altered versions of the original lessons ). 
6. GITTA Organizational 
Structure 
The open content strategy described above 
does not address the important issues of content 
hosting and updating. These activities require users 
who actively participate in the further development 
of the project as content authors and in technical 
support. The challenge in this respect was to find a 
legal form of organization that could be open to 
receive new authors who were not part of the orig-
inal project partners. Furthermore, a new legal 
basis had to be found to replace the original con-
sortium once the funding by the Swiss Virtual 
Campus program ran out. Both reasons required 
that the legal form of the new organization be inde-
pendent from the original participating universities. 
In response to these requirements, the GITTA 
Association was founded in 2006 as an important 
strategic element to ensure the further existence of 
the project. This association has two main func-
tions: 1) to continue the business of the project and 
its consortium, and 2) to accept new partners that 
use our content. This new legal form has the advan-
tage of being independent from the original consor-
tium and from the former partner universities. It is 
also not tied to particular individuals; the persons in 
charge of the association may change. 
The GITTA Association consists of active and 
passive, individual and collective members. The 
general assembly is responsible for the election of 
the executive board. Active members are granted 
the right to contribute their content to the project -
in other words, to become authors - and vote on 
the further evolution of the project. That is, they are 
also granted write access to all content through the 
CVS. Anybody can become an active member of 
the GITTA Association, at a very modest member-
ship fee, as long as the individual can provide evi-
dence that he or she is knowledgeable in GIST and 
as long as the individual is keen to actively con-
tribute to the maintenance and further development 
of the project, e.g. in the form of translations to 
additional languages. 
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The funds of the association are used to pay for 
content hosting on the CVS and for special projects 
such as collaborations with universities in other 
countries. We are interested in sharing content with 
other OER projects in GIST. For details, bylaws, 
and the electronic membership application form, 
see GIITA Association [2009]. 
7. Discussion and Conclusion 
Following the release of GITTA content as 
OER (cf. Section 5), the number of page views on 
the content server has sharply increased [Fisler and 
Weibel 2006]. This indicates an augmented interest 
in our content by external users. However, it should 
be noted that the high number of page views does 
not necessarily mean that the external users are 
actually using the material for teaching. 
Furthermore, page views only document passive 
use of content. So far, we have seen only limited 
interest in active membership in the team of GITTA 
authors. To some extent, this is also because we 
have not yet actively solicited applications from 
external authors, at least not to a great extent. First, 
the technical infrastructure (automated application 
form on the project website; version rating applica-
tion) has only recently been implemented in the 
summer of 2008, and second, the legal basis for 
integrating additional external authors was only 
clarified relatively recently in the form of the 
GITTA Association. 
The eLML framework has been very successful 
in our project, and it has also proven to be a highly 
useful tool in other projects. It is particularly helpful 
for those who have little experience in developing 
e-Iearning content, as it not only provides a technical 
framework but also a recommended pedagogical 
strategy (that nevertheless leaves flexibility for 
individual preferences), plus good support and a user 
base that can be used for experience sharing. So even 
if GITTA materials are not used, eLML may still be 
worth a try. 
As mentioned above we do not impose any 
monitoring on the usage of GITTA content. The 
drawback of this is that we do not solicit and receive 
feedback on the quality of particular lessons or case 
studies, apart from messages received through the 
bug tracker, which is implemented on every content 
page. Quality rating was implemented in 2008 
through the version-rating tool, which is available to 
the active authors who are also a member of the 
GITTA Association (cf. Section 4.2). However, we 
do not have much experience yet with this tool. If the 
association grows further, we believe that it will 
become necessary to re-evaluate our strategy of 
monitoring the actual usage of content. 
To summarize, we have proposed four elements 
for a strategy to improve the sustainability of e-
learning projects, based on experience with the 
GITTA project: 1) content with a modular structure 
and a common pedagogical model; 2) a technical 
framework that allows the pedagogy to be translated 
into content and facilitates maintenance; 3) an open 
content strategy that allows publishing of content as 
open educational resources (OER) and thus helps 
attract a larger user base; and 4) an organizational 
structure (i.e. an association) that is independent 
from the original project consortium and that should 
facilitate enlarging the author base. Of these four 
elements, all are implemented but not all are equally 
proven. The content is routinely used and has 
received positive ratings from external sources (e.g. 
through the award of the Medida Prix 2008, and in 
a recent study by Katteifeld and Konig [2008]). The 
technical framework, in particular eLML, has 
found use in various projects beyond GITTA. In an 
academic environment, OER and content sharing is 
certainly the way to go, irrespective of sustainability 
considerations. And using an association structure is 
definitely recommended for networked projects, as 
it offers flexibility, is easy to manage, and entails 
little organizational overhead. However, the intend-
ed enlargement of the base of active authors in 
GITTA as a consequence of the open content 
approach and the association structure still has to 
stand the test. 
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